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RESTORING BASE CONFIGURATION 
ON SOFTWARE TESTING COMPUTER 

TECHNICAL FIELD OF THE INVENTION 

This invention relates to computer systems, and more 
particularly to testing software on a computer system. 
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BACKGROUND OF THE INVENTION 

Systems for testing computer software are widely- 
used by quality control and human factors experts and by 
computing equipment developers, in their efforts to 
5 create and improve the use of computing equipment . A key 
element in such testing is ensuring that the testing is 
performed on a computer system of known configuration. 
It may be desired to test the same software repeatedly, 
with each test being performed on the same configuration. 
10 Or it may be desired to test the same software on a 

number of different known configurations, each new test 
beginning with a different, but known configuration. 

The "configuration" of a computer system includes 
its hardware, operating system, drivers, and other 
15 software. Conventionally, maintaining a "base" 

configuration of a test computer system during repeated 
software testing may be achieved by various methods. 

One conventional method for maintaining a base 
configuration is to install and test software on the test 
2 0 computer, then uninstall the software. A problem with 

this method is that hidden effects of the tested software 
can remain after the uninstall. 

Another method is to partition the hard drive of the 
test computer. One partition stores a clean copy of the 

2 5 system configuration. The other partition is used during 

testing. After the testing, the clean configuration is 
copied onto the partition used during testing. 

A third method is to store a clean copy of the 
system configuration of the test computer on removable 

3 0 media, such as a compact disk, prior to any testing. At 
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the end of the test, the copy of the clean system is 
copied onto the hard drive of the test computer. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the present 
embodiments and advantages thereof may be acquired by 
referring to the following description taken in 
conjunction with the accompanying drawings, in which like 
reference numbers indicate like features, and wherein: 

FIGURE 1 illustrates a software testing system in 
accordance with the invention. 

FIGURE 2 illustrates a method of testing software in 
accordance with the invention. 



AUSOl: 315226. 2 



ATTORNEY DOCKET 
064198.0164 



PATENT APPLICATION 



5 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 illustrates a computer system 100 for testing 
computer software in accordance with the invention. Test 
system 100 has two computers, a test computer 10 and a 
5 master computer 13 . 

Test computer 10 includes input and output devices 
10b (such as a keyboard and display) , and a processing 
unit 10a, which includes data storage devices. The data 
storage associated with processing unit 10a is housed in 

10 a frame 12 and comprises a "portable boot drive" 12, 
defined below, which is inserted into frame 12 . As 
explained below, the software testing is performed using 
test computer 10. 

Portable boot drive 18 places all the performance, 

15 both speed and capacity, of a computer's main internal 
hard drive into a transportable package. When portable 
boot drive 18 is in place, access to the drive is at the 
front of frame 12 . For purposes of the present 
invention, portable boot drive 18 is the primary system 

2 0 drive of test computer 12. In other words, portable boot 
drive 18 is not auxiliarly storage. It is the system 
drive from which test computer 12 is booted and 
configured upon system start up. 

Portable boot drive 18, upon being inserted into 

25 frame 12, conforms to the system memory protocol of test 
computer 10, such as by conforming to the IDE/ATA or the 
SCSI standards for hard disk interfaces. Frame 18 is in 
data communication with a controller, such as an ATA or 
SCSI controller (not shown) of test computer 10. When 

30 portable boot drive 18 is inserted into frame 12, frame 
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12 provides an interface for connecting drive 18 with 
test computer 10. 

As an example of a portable boot drive 18, a primary- 
system hard drive installed in today' s commercially 
5 available personal computers (desktop, laptop, etc) , 

could be removed and placed in a carrier. The portable 
boot drive 18 comprises the combination of the hard drive 
and the carrier. The carrier has appropriate interface 
interconnections for allowing the portable boot drive 18 

10 to be placed into a frame of CPU 10b or rack 15. Frames 
12 and 16 could also be referred to as drive "bays". 

In the embodiment of FIG. 1, frame 12 is integrated 
in the same housing 10b as the processing unit and other 
hardware of computer system 10. However, in other 

15 embodiments, frame 12 may be a stand alone unit. 

Master computer 13 includes input and output devices 
13a (such as a keyboard and display) , and a processing 
unit 13b, which also includes data storage devices. 
Master computer 13 also includes a hard disk drive rack 

20 15. Rack 15 houses at least one frame 16 for a portable 
boot drive 18. Thus, drive 18 is transferable between 
test computer 10 and master computer 13 . When installed 
in test computer 10, drive 18 is operational to boot and 
run test computer 10. When installed in master computer 

25 13, drive 18 is operational to have its contents read or 
written. 

In the embodiment of this description, rack 15 also 
stores a second hard disk drive, referred to herein as a 
"master image memory" 17. In general, master image 
30 memory 17 may be any memory space sufficient in size to 
store the system configuration of test computer 10. In 
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other embodiments, master image memory 17 could be 
implemented with storage internal to processing unit 13b 
or a wired or wireless external storage device. 

Although frame 16 is shown as being in the same rack 
5 as master image memory 17, either could be a stand alone 
unit. Or, either or both of frame 16 and master image 
memory 17 could be integrated in the same housing 13b as 
the processing unit of computer system 13 . 

FIG. 2 illustrates the operation of test system 100. 

10 The example of FIG. 2 assumes that it is desired to 

return to the same base configuration after each test 
performed on test computer 10. In other embodiments, 
multiple base configurations could be imaged and any 
desired configuration selected after each test. 

15 As explained below, portable boot drive 18 is used 

initially to transfer an image of the base configuration 
of test computer 10 to master computer 13 . The same 
portable boot drive 18 is used again after each test 
session to transfer an image of the base configuration 

20 from master computer 13 back to test computer 10. 

Although the use of the same physical disk media is a 
simple way to implement the method of FIGURE 2, the 
method could also be performed using different disk 
drives. Equivalent embodiments of the method could use 

25 different media for one or more of the transferring 
steps. In this case, each new different media is 
equivalent to portable boot drive 18. 

It is assumed that test computer 10 is set up to a 
desired base configuration. In Step 22, all software 

3 0 representing the base configuration is stored on portable 
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boot drive 18. Test computer is bootable from that drive 
18. 

In Step 23, portable boot drive 18 is transferred to 
one of the removable drive frames 16 of master computer 
5 13. 

In Step 24, an image of portable boot drive 18 is 
transferred to master image memory 17 . Step 24 may be 
performed using commercially available disk imaging 
software or software as yet developed for such purposes. 

10 The disk imaging software is an application program 
executing on master computer 13 . 

A "disk image" as used herein is a copy of the hard 
drive installed during Step 21. It contains the complete 
configuration, including the operating system, all 

15 installed programs and all data, as well as information 
on the disk format and structure, such as FAT, boot 
sector, and directories. The imaging software creates an 
image of the portable boot drive 18, and allows the user 
to restore all of the drive contents. Once the image of 

20 portable boot drive 18 is created on master drive 17, the 
image is not altered. In Step 25, portable boot drive 18 
is replaced into the test computer 10. 

As alternatives to Steps 21 - 25, various 
alternative methods could be used to transfer an image of 

25 the base configuration to master computer 13. For 

example, portable boot drive 18 could remain in test 
computer 10, and its image could be transferred using 
other media or using network communications. The network 
communications could be wired or wireless and could use 

3 0 serial, parallel, or packet -based data transfer. For 
purposes of the invention a common feature of all 
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embodiments is that an image of at least one base 
configuration from test computer 10 is stored on master 
computer 13 prior to testing being performed on test 
computer 10, Thus, Steps 21 - 25 represent a process of 
5 storing at least one image of a portable boot drive 18 on 
master computer 13 . 

In Step 26, the software testing is performed, 
typically by a human operator of test computer 10. The 
"software testing" may be testing where the software 

10 itself is the primary focus of the test, such as a test 
of applications programming. The testing may be with 
respect to any aspect of software, such as installation 
of new software onto the base configuration, the 
selection of settings for software that is already a part 

15 of the base configuration, or the use of such software. 
"Software testing" may also include testing of hardware 
having associated software. Thus, "software testing" may 
include any use of software that results in a change in 
the base configuration of test computer 10, and the 

20 "software" being used could be applications programming 
as well as drivers or other software associated with 
hardware . 

In Step 27, the portable boot drive 18 is placed 
into master computer 13 and has a new image from the 

25 master image drive 17 written to it, again using imaging 
software. As indicated above, in alternative 
embodiments, the same portable boot drive 18 need not be 
used --a second portable boot drive could be imaged from 
the master image and used for the subsequent steps . In 

3 0 this case, it should be understood that the second 
portable boot drive 18 could be imaged from master 
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computer 13 at any time subsequent to Step 24 and held 
for later use. 

In Step 28, portable boot drive 18 is transferred to 
test computer 10. In Step 29, test computer 10 is 
5 configured back to a base configuration, using portable 
boot drive 18. 

In the above-described example, portable boot drive 
18 is the boot drive for test computer 10. Test computer 
10 is returned to its base configuration by being booted 
10 from portable boot drive 18. Thus, test computer 10 is 
operable in its base configuration without waiting for 
the base configuration to be copied to a hard drive. 

A feature of the invention is that after the test 
computer 10 is re-imaged, it is restored to the same 
15 configuration it had prior to the software testing of 
Step 26. If software was installed during the testing, 
it is now fully removed. There is no need to identify, 
find, and remove hidden elements that would remain were 
the test software simply uninstalled. 

2 0 Another feature of the invention is that there is no 

need for the test computer 10 to run on a partitioned 
drive. Thus, the test is truly representative of the 
computers upon which the tested software will ultimately 
be used. 

25 The drive-to-drive re-imaging of Step 27 

significantly reduces the time required to reinstate the 
configuration of test computer 10 after testing. 

As an alternative to Steps 2 7 and 28, a batch of 
portable boot drives 18 could be imaged with the master 

3 0 image prior to testing. These are used to boot test 

computer 10 after each test. For a given series of 
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tests, the time between tests would then be only the time 
required to swap disks. New "clean" drives are inserted 
as "dirty" drives are returned to master computer 13 for 
re- imaging. 

5 The method of FIG. 2 can be expanded for any number 

of test computers 10. Referring again to FIG. 1, master 
computer 13 has a rack 15 that may store multiple 
removable drives 16. The same master image 17 may be 
used for a number of test computers 10. If there is more 

10 than one test computer 10, a batch of portable boot 

drives 18 can be imaged with a desired master image and 
transferred to any of the test computers after a test. 

Another application of the invention is the testing 
of software under multiple base configurations on a 

15 single test computer 10. A number of portable boot 

drives 18 are used, with each acquiring an image of a 
different base configuration from master computer 13. 
For example, each removable drive might image a different 
operating system. After each test on test computer 10, 

2 0 one of the base configurations is selected and the 

portable boot drive 18 containing that configuration is 
inserted into test computer 10. By using portable boot 
drives 18, the different base configurations can be 
tested in quick succession. As an example, different 

25 base configurations might represent configurations under 
different operating systems. Each base configuration is 
"clean" in the sense that it is unaffected by subject of 
the testing. 
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